Noradrenergic abnormalities in the central nervous system of seizure-naive genetically epilepsy-prone rats.
Norepinephrine (NE) concentrations were measured in 15 discrete areas of the central nervous system of two types of genetically epilepsy-prone rats (GEPRs) and in nonepileptic controls. Both moderate-seizure (GEPR-3) and severe-seizure (GEPR-9) animals had extensive abnormalities in brain NE concentration. Deficits of equal magnitude in GEPR-3s and GEPR-9s were found in the spinal cord, midbrain minus the inferior colliculus, inferior colliculus, hypothalamus, amygdala, hippocampus, occipital + parietal cortex, frontal cortex, and olfactory septum. Because both types of GEPRs share these deficits and share seizure susceptibility, we hypothesize that these areas are candidates for regulation of seizure susceptibility in GEPRs. In addition, because GEPR-9s have more severe seizures than GEPR-3s and because GEPR-9s had greater NE deficits in several brain areas (cerebellum, pons-medulla, thalamus, and possibly the temporal cortex and olfactory bulbs), we hypothesize that these areas may be important in regulation of seizure severity in GEPRs. All animals used in these experiments had been protected from seizure-provoking stimuli and were naive to seizures. Because the abnormalities in NE concentration were present in seizure-predisposed animals that were protected from seizures, we conclude that these abnormalities are important components of the seizure-predisposition characteristic of GEPRs and do not result from seizure experience.